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Abstract

The document aims to integrate existing environmental laws, and policies through a meta-synthesis approach.
Priority is given to identifying driving forces, pressures, states, impacts, and responses concerning the
company's environmental responsibilities, using expert panels and the DPSIR framework. Based on the outputs
of these methods, input data for the PolicyMaker software were utilized to formulate comprehensive
environmental strategies, policies, and impacts relevant to the Railway company as a key policymaking actor.
The foundational values, vision, goals, methods, and national actions, have been defined and organized to
ensure the company can leverage the environmental policy document as an opportunity to promote the welfare,
comfort, and tranquility of current and future generations within its operational scope and ultimately
contributing to sustainable development. The analysis of the research results highlights key features, including
value orientation, ethical emphasis, holistic perspectives, community focus, institutional integrity, knowledge-
based approaches, and forward-thinking in managing, supervising, and strategically monitoring scientific,
research, operational, and technological activities related to environmental sustainability in the railways. The
findings indicate that the policymaking needs in the company are at a primary and foundational level, largely
due to the absence of independent environmental institution building by experts.
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Introduction

Railway transportation is a priority in advanced countries from an environmental perspective, often taking
precedence over other modes of transport. Despite the inherent link between environmental sustainability and
railway development, there is a potential conflict between expanding railway systems and environmental
policies, which have considered public goods as the foundation for infrastructure activities (Jafari & Hedayati,
1401). The environmental benefits of railways, such as reduced costs, resource consumption, and
environmental damage, as well as improved travel safety (Abbaspour et al., 2011), have led countries like the
UK, Australia, Sweden, Turkey, and Uzbekistan to develop comprehensive environmental policies for their
railway sectors.

This study focuses on the Railway Company of the Islamic Republic of Iran (RAI) under the Ministry of Roads
and Urban Development, aiming to create an environmental policy document that aligns with international
standards and addresses the challenges of sustainable railway development.

Methodology

- Study area:

The Railway Company of the Islamic Republic of Iran (RAI) operates over 15,000 kilometers of railway lines
across 20 provincial administrations and comprises 38 organizational subdivisions. The company is
responsible for a wide range of duties, including planning, managing, and overseeing the transportation of
passengers and freight; executing and controlling railway operations; conducting administrative and
commercial activities; and maintaining and developing the country's railway infrastructure (RAI, 2024).

- Research Method:

This study employs a meta-synthesis approach to examine the legal and regulatory environmental requirements
of the Railway Company of the Islamic Republic of Iran (RAI) and investigates the damages, losses, and
consequences resulting from the lack of integrated environmental policymaking and the absence of an
independent environmental oversight institution within the Ministry of Roads and Urban Development and
RALI The research identifies and integrates duties, frameworks of authority, social responsibilities, challenges,
aspects, and impacts of this deficiency. The strategy of this qualitative research is interpretive, based on reality,
and conditioned by human experience, interaction, and understanding of the subject. The research orientation
is applied-developmental, and its research strategy, given the limited ability to quantify data, relies on archival
studies.

The study utilizes multiple methods, including interviews with expert panels, field observations, meta-study
reviews, and meta-synthesis, which are based on library research and in-depth interviews. Additionally, it
employs foresight techniques for scenario writing and mapping probable futures using policymaking software
capabilities. The meta-synthesis method, which systematically synthesizes research conducted on
environmental policymaking in RAI, provides policymakers with a scientific and structured overview.
Integrating and interpreting the findings of selected studies achieves comprehensive and interpretive results
(Zimmer, 2016). This method plays a significant role in clarifying the multifaceted dimensions of complex
political phenomena and facilitates policymaking.

Data classification in this study was conducted through a hybrid approach, including online expert panels with
35 qualified senior and mid-level managers and experts from the railway sector. In-depth virtual and in-person
interviews were conducted, and due to limitations in response availability, 11 participants completed the
process. The questionnaire responses were prioritized using a 4-statement framework, structured around 5
questions within the DPSIR (Drivers, Pressures, State, Impacts, Responses) framework.
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Understanding and determining causal flows is essential for environmental policymaking, and this study uses

the DPSIR framework to achieve this. The DPSIR framework, based on a systems approach, is widely used

globally for analyzing and prioritizing environmental policymaking and institutionalization. Its elements are

defined as follows:

— Drivers: External forces causing changes.

— Pressures: How drivers manifest their effects on the environment.

— State: Changes and impacts on the environment due to pressures.

— Impacts: Effects on the quality and functioning of economic, physical, chemical, and social ecosystems that
support life, health, efficiency, and human well-being (Kristensen, 2004).

— Responses: Actions or reactions to barriers and challenges to sustainable development at the company level
(Schrevel & Kumar, 2010).

In this study, the prioritization of drivers, pressures, states, impacts, and responses was conducted using the

McQueen model, based on the outputs of the online expert panel system. This model organizes and prepares

data from RALI as the study area, providing input for the policymaking software. The software's main menu

consists of 15 stages, with 8 stages dedicated to data input and 7 stages to generating outputs and management

reports (Reich & Cooper, 2023).

The advantages of this software over other policymaking methods include:

1. Describing the political dimensions of decision-making.

2. Explaining how policy decisions were made in the past.

3. Designing effective strategies to enhance policy feasibility.

This powerful tool enables the systematic management of real-world political complexities and the design of

more effective strategies to influence successful policymaking processes.

Results and Discussion

This study uses a meta-synthesis approach and the DPSIR framework to develop an environmental policy
document for RAI. The document addresses challenges such as the lack of independent environmental
institutions and insufficient attention to environmental requirements in development programs. It highlights
the role of railway transportation in reducing air pollution and greenhouse gas emissions, drawing on
successful examples from the UK, Australia, and Sweden between 23 selected documents.

As a result, the Policy Document Profile for Environmental Policymaking of the Railway Company of the
Islamic Republic of Iran (RAI), Ministry of Roads and Urban Development, contains 4 parts:

1. Introduction of the Policymaking Actor:

The Railway Company of the Islamic Republic of Iran (RAI) is responsible for implementing environmental
policies within the Ministry of Roads and Urban Development. Its responsibilities include planning, managing,
and overseeing the transportation of passengers and freight, controlling operational costs, and managing
administrative and commercial activities to maintain and develop railway infrastructure.

2. Policies:

— Development of Railway Infrastructure: Expansion of railway infrastructure while adhering to land-use
planning principles and environmental considerations.

— Use of Clean and Renewable Energy: Adoption of clean fuels, renewable energy sources, and sustainable
technologies.
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— Environmental and HSE Certification: Issuance of environmental and Health, Safety, and Environment
(HSE) certifications for railway industry professions.

— Compliance with International Standards: Adherence to international environmental regulations and
standards for the production, import, maintenance, and repair of railway fleets and locomotives.

— Travel Time Efficiency and Environmental Education: Utilizing travel time to provide environmental
education and promote public awareness among passengers.

— Environmental Permits and Control: Issuance and regulation of environmental permits for maintenance and
repair companies.

— Natural Disaster Management: Implementation of strategies to manage natural disasters.

— Waste Management and Recycling: Development of waste management and recycling programs.

— Maintenance and Repair with Environmental Focus: Emphasis on environmental protection and pollution
reduction during maintenance and repair activities.

— Use of Eco-Friendly Materials: Utilization of environmentally friendly materials and methods in railway
projects.

— Safety and Environmental Protection: Ensuring safety, managing signage, and enhancing environmental
security to protect sensitive habitats and biodiversity.

3. Strategies:

— Development of Intermodal Infrastructure: Creating infrastructure to facilitate the transfer of freight
between different transportation modes and promoting the use of intermodal transportation (combining
road, rail, and sea transport) to reduce traffic congestion and environmental pollution.

— Comprehensive Waste Management Programs: Establishing programs to identify, implement, and manage
the best practices for waste recycling and management throughout the railway industry.

— Environmental Education and Training: Developing an environmental education framework within the
company, conducting workshops and training sessions for locomotive operators and staff, and utilizing
educational facilities for passengers and visitors.

— Evaluation of Environmental Training Effectiveness: Assessing the effectiveness of environmental training
programs and behavioral changes using methods such as report cards and the Ford method.

— Maintenance and Repair with Environmental Focus: Managing maintenance and repair activities with a
focus on environmental protection and pollution reduction.

— Delivery of Environmentally Compliant Infrastructure: Ensuring that railway infrastructure is delivered by
construction organizations that adhere to environmental values.

— Land Acquisition for Sustainable Development: Acquiring land for railway infrastructure development
based on land-use planning and environmental values.

— Installation of Eco-Friendly Signage: Installing communication and electrical signage along railway
networks and stations while preserving environmental values.

— Safety and Security Infrastructure: Providing safety and security infrastructure, managing signage and
signaling systems, and addressing violations and crimes related to railway operations while considering
environmental values.

— Certification and Performance Management: Issuing certifications and managing the performance of
locomotive operators based on HSE principles.

— Operational Management: Managing train operations, scheduling, and traffic control of railway networks
while adhering to HSE principles and using Just-In-Time (JIT) systems for travel efficiency.
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— Accessibility for Persons with Disabilities: Ensuring accessibility for persons with disabilities at all stages
of railway service use, from ticket purchase to the completion of travel, based on HSE principles.

— Risk Assessment for Natural Disasters: Identifying and assessing environmental risks related to natural
disasters in railway transportation and implementing appropriate measures to mitigate negative impacts.

— Natural Disaster Management in Railway Accidents: Managing natural disasters in railway accidents
through the Railway Accident Commission.

— Eco-Friendly Communication: Issuing and distributing railway information notices and publications
electronically to reduce environmental impact.

— Adoption of Cleaner Fuels and Sustainable Technologies: Using cleaner and more efficient fuels, adopting
sustainable global technologies, and developing electrified railway networks, such as solar-powered trains
and solar panel installations along railway tracks.

4. Impacts:

— Sustainable Development and Preservation of Natural Land: Promoting sustainable development and
protecting natural lands.

— Reduction of Environmental Pollutants and Greenhouse Gas Emissions: Decreasing emissions from non-
standard fuels used in railway transportation.

— Reduction of Travel Delays and Maintenance Costs: Minimizing travel delays, lowering long-term
maintenance and repair costs, and increasing infrastructure durability.

— Effective Waste Management: Proper management of recyclable materials, reducing waste volume, and
improving environmental health.

— Increased Environmental Awareness Among Staff: Enhancing staff awareness and compliance with
environmental regulations.

— Compliance with Standards and Improved Safety: Adhering to standards, improving safety, and reducing
the adverse effects of natural disasters.

Conclusion

The proposed policies emphasize sustainable infrastructure, waste management, environmental education, and
the adoption of clean technologies. These measures not only reduce traffic congestion and pollution but also
protect natural habitats and biodiversity. By fostering environmental awareness and compliance, RAI can
improve operational efficiency and contribute to Iran’s sustainable development goals. The future of railway
transportation lies in sustainability, innovation, and global collaboration. By adopting emerging trends such as
electrification, smart technologies, and circular economy principles, RAI can position itself as a leader in
sustainable transportation. These efforts will not only reduce environmental impacts but also enhance
operational efficiency and passenger satisfaction. As the world moves toward a greener future, RAI has the
opportunity to play a transformative role in shaping Iran's sustainable development landscape.

The study, also, faces limitations, including the absence of an independent environmental policy document
within RAI and restricted access to confidential resources due to cybersecurity concerns. To address these
challenges, the following recommendations are proposed:

Establish an independent environmental institution within RAI.

Conduct further research on each policy and strategy to ensure effective implementation.
— Foster international collaboration and investment in sustainable railway technologies.
Enhance transparency and accountability in environmental matters.
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10. The National Environmental Policy Act

11. United Nations Environmental Programme (UNEP)
12. Meta Synthesis

13. Willingness To Pay
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14. Geographic Information System
15. Analytic Hierarchy Process
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16. Banverket
17. Alpha Coal Project
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18. Environmental Management Framework

19. Environmental Performance Requirements

20. Waste Management Plan

21. Sustainability Management Plan

22. Community and Stakeholder Management Plan
23. The Community of European Railway and Infrastructure Companies (CER)
24. Office of the Rail Regulator

25. Network Rail

26. Rail Environment Policy Statement

27. Resilience

28. Eurasian Development Bank

29. INSTC

30. EAEU
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31. ESMP

32. Environmental and Social Impact Assessment (ESIA)
33. International Finance Corporation (IFC)

34. Rail Industry Safety and Standards Board (RISSB)
35. Environmental Management System

36. Environmental Impact Assessment

37. Health, Safety, and Environment (HSE)
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38. Driving forces
39. Pressures

40. States

41. Impacts

42. Responses
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43. Define Goal

44. Mechanism

45. Indicator

46.0n Agenda

47. Priority

48. Public, Political, Bureaucracy, Media, Government, Our organization



vy 0ot 9 (S ol Slgadezxo/ v 0§ ) pigls 9 01y )19 (Slre s ) louzxo (G IAF b i 33933

ol & Ly Jag e ay ol ool b g jlaue ;39” il (655 Bas Gud bl o il g Ji5g o
g dmg? 9 €Ml Ll glie 9 Copte g JiigJos lagdy) S99 iy Bo)b 5l o daw & sy B )90 500
Cowlow C)'.’.‘ u*“b uﬁ)])’f df»l)l P2 e db).ila_c FLgom| LM)JQADU: D90 3D K yao )y u,uLoT 4 A9 L ngJw S c)'to‘
Gl 0045 odmliie  guwdYl
d.‘ol»o SRR SITLS ;MJL:B 9 S ;‘).o WLA dLaB UMJULOL» Az gi L;lmc).\o).) W)]aﬁbo Lo 9 o.by»)obo ny.bé)l“o
(> Ollindlo syt b ey 5 e Bolio > (U 5 iy Jelge diabin s poye 550 < ke 2 25T L (550
» il jlies Cuxse jl odlitsl g dnwgi uld 55 3y Clld g BB Gl g e jlame 5 slen] ((Sim b o kel
o504 (y85UsS (sladice; ;o (slddlaio cla JSuis o ol Cogdi 9 dbul 3iyb il Slke 5 slddhie diols oSl cusS cas
by g sl BB >Sles ()55 35 (oMol = Slnl Cage polie I cpSope b (ujlasee 9 bl ((Kin b (ol
.\.sb)i: odalie 1.‘.5 OATOU C,S).w

5 Jig e wlaidl (g5l gasl sojen 3 cunlio sl & Sl g sladely wld plSS] HglE (Y=Y ) ool —
05l 5 Joall clalolds &) e50uol Bun b ¢jouiS Jaig o mols il ad 1aYas¥ 5l o olo i e U G jlaes
bid ) () JBg e slaofgp alex ) JBigJor slali ) colo g drwgs ot Slagsbo &S 9,8 (198 (pl ol 0dd 0]
G jlasme £9590 1 1SH L laile) 9 gola (5155 J5 s (nl )90 ) oo 2] BB (Slgis dxdgr B 13 9 25l ol ol
5w 4 ol oK 3905 CalSe § € posyw inlel Jle (o LS5 s 9B Cpmen YY odlo 55 03,55 sanlie
0l 2 S8 3 oy 3)Shos (35S 5 sl A48T 350 (o0 Gl oS BES e 355 Sliles claaslyy (2]
ol 00 &) oguas

O3l el I 5 jlame ilus Caley b o 5l edlisal 5 58" (6551 @lie 5 g5 sl el IS slaculins () a2 -
W3,50 s lie Cunlbuw pl 4 dliwl b eS8 b 0,Slas (15,155 9 Cuwl an g5 Dy90 o sla syl prw

Ul 03505 alSo 1y olKiwd o ddyiopue cdles 5 (b ilow jI iU Glilad galS 5 oSy (IS sl —
3,509 obw dod jd ol lacyld aan > &S T 4 o dxwgi (cladelpy wabat « Sow laojlo cilo b g py
ool clygmme 1 S olaie a4 ol dges blod g codldl Ll slolid Slolidl 995 4l g alasMe €aalil b (g )5 5L0»
o slooly g b1 5 ouldl s alolid 5 onldl 5 o2 (S St ole (slapllss (pilolis g (3905 g 03p0) 0 lle]
O Cj Fa Y L;)‘L»).e(\is 9 ol) Q)l)'5 Jo obiw Lg)'L»JLQ) pis Ay d>gl Lol Pl.ﬁl cunlio dl.m)&mb Sl 9 (yo)pw Aify )y
30 Gl cpl alpl 5,Slee il sliwly > ebate 5155 Al olely o8 s ales jl anl oS 1 g balojle el
W3,5 s lie

Sl g jlae (ola a1 ola5,) (cluly 15 () guiS dnwgs 4ol y 5lleut i 3,509, b Conjlawme  SKon jb590] gols doliy —
ol 03505 jllpuin 3w 3,09, L dsbp (gl pile 1y o)yl (slaolSiws g duwy lp5e Sl cogad 4 AYAD Jlu ) cdzols
203,55 odnliio Lz oaloly ¢S i buwgs 15 4y cpl 4y (edliul pladl oy
EN Jodlly s bl g (glamngs (M slag )b 550 13 (SEA) cunyslame (g3 ynl) o)1 9 (ETA) (anjlae &l I
Sres g Gl iy Glamwg g b Sy laofyn 9 )b (ol U Cusl 0l SN jlaee cbilis lojle
siaie g (6,8 AT 3llie dlan Sl ciya o altg )3 (Fg2d (soges ool 5 (gl g (ogad o ol soelSis



VE-E XY oplaid N5 095 wom phasze sla b s 5y 4y pils Yve

s oly ol B Sl 5 aryr 5 daby oloile sl Sl 53 3,Shee €5 by 25 o) S 5 il o o
54,5 1,8 U oomlely <8 0 Coglgl o ol )5aS 50 wmdlag gy pammadaliy 3,809, 4 a2 b g 3pdy e plol (g5l
g cmlely 835 by Ui des 55,Shes slapmbls ololid IS 5 (s oalsd Lise sl .ol pladl cons
IS Canlias i (195 3l pB st (V) Joda b allas s jlae (6105 ol i 5755 iy ylai bl ol cps

A o sleds

o jlanzo (6185 Cowlow i SdU (gp 1z cyploly €8 o by JBig o (65,Khos (g pad WS cy ylai dolinlind .V Jgun

5 oylg
O35 Aobialiss = OXE
23l9
5 2k slosSs ¢ g ()l slaplaile (] ) 4 dtgy ob 4 bsls g lagyjsw 5l ghasgare 4 dgaome (Slibogms oz
adis flos plo g bayllad B i ¢jgile Sllos g pliel ¢ Jgud uudaid «ctBy Jomo g 3505 )8 Cluusl plu g ,8luce alSe] \
o 2 48 2,5 o plol ol )3 ol Ble (108 03l g g g 4ds 55k LS (Jsd 4 bgipe s90l (rizmen Bl e palel, Sl “
)

il oo (Jure g atdie 6dgae (51> 9 33,5 o (gadn > Culled line g CuxBse
56 ol )3 Sepgu iy b g poVl kS 35k 51 )l Sl 5050 (B0 ol el St (B Sl 4 e oy baS | (B bglas

M35y s | b |
s e {9 o] ) - ; Slopast
Joo slp (ol 95 93 9 o 0lgS pran Lo g g il g (g 52 1l ¥ 5 Egacme )3 (yalol (slagigess) .o
L5503 3929 Hllad sl g S5 e olSiw] 53 (6)8lue 9 (53b slapSTy Heile (sl ol 9 (55b slapSTy u»);.).) '
ko
Dy Slisloly 5 93 bl el pslate 4y e b g 055 JBI 53 o (e Jy ¥
23,5 o il oy g alely s o) 500 yan (Susid lge 9 3l ool b g alely g o s gl oS glojls J o
5y adaie ety (i) 3 ppellome sblie jlHla8 el jgue polain 4 oS Jig glaie S5 4 3B L S SV s s
spbe sl LS gy (s | O
(o LIS o | it 3 (Sl @015 3 ol 585 ool 095 S5 ol 8 s ] ol 5 e | ol L5 |
Al e ol 4y
(bgrye gl g yoygly «cuwsVl (o)) d92.90 039038 ks (gilug) oS Srges L
Jolt) s (s sl J it gss b Mol s (il ooy 5 2ol S5 90 0 5 oy 30 isr sl | d,) .
. ) Sl A
(Vb S5y 5 (gilog) 03958 las L, s
(19> ol laugd 3 9 (o358 515 s o0 iomy ebd (SN Jold) bad win Sliaseds Dol | 7
5 5 ) bl bl 125 i b bl b gl b ik ol i s |

owel b g )l bs )68 bd welio Las
Hloyd 5 wlasl (j5ile) lajllad SSE g wlats (gl SIS GloolSis] 3 bolad | (g5l bglas | Ve
oo o] 31 bad 5l (Jgdd b (Hed sl ;K b Gluwsge dacS pd lolis b zlis! ply bolad ol | inio byhas

M
Hgad o0 sk
. o . o bk
izgS o Slaogs bsla 1) (28LL1 6)lodl (sl joed b o (oW S oy e s w
Sy

B ogrge by LS pwas b clsl | S akd o0 | VY
by 1503 9 950 llad ¢ wagil dile paseldpf 5 oges 4l blug b 505 (e & (86 G 5l Jaw gl (bg) g oly | S8y Joo
du.lﬁ.’ \‘Q‘uaow

V¥

S HlB gy Gk 31 S yb slais ) slacypole SSE 4y g el €855 G jlame GJISS g acuslis pod p5 0

49. Transportation



YYd 0ot 9 (S ol Slgadezxo/ v 0§ ) pigls 9 01y )19 (Slre s ) louzxo (G IAF b i 33933

W3,5 cawyy (Yl g (o yiaod bl BB oM sladoliicy g (ylsd ol was Jolis) (gylo] Gliiiune 5 ale milio

Gl bawg Gl 9 330 Cundg dlaylid S e (slag s pogad 3 OIRSS laca gyl aliwl S 513 guls (bl 2 pgw P8 )
MR Jdos g @ )90 ¢ SigpSl dolidian I3l )3 Jlgw 2 @ls Joloo b g 500)5 faend (g Sl sladoliin &
CS b g 53l g oly ©ylig by e Sl g ool adl Gliase Jold (R0 1,8 WY (Seig sl K6 iy 5> i8S
5 Gae sl eS8 calely Liso sladeliduy 4 (0955wl can (6585 9 Ab wlid, IS EMuass pmaw b dlg ol
ololy 8 s g a3l g dliw sV d gy MBS b agalge j3 i) e g 2l Oloyos )l oaliul cesiie ol ol eS8 i
939290 baulpd 9 UGl dajls 4 s s tanjlae slaculuw b ) &1 S5aBlg o83 390 Capr o jlae & Ll
ST Cuwlow )38 51 Gyl =S e Glag s Glee Sl cad  JISI ioxin Jlj8la s JLlod gladidly, ol sl 0392 53 3590
sk JBgdes (Sl lo ) dngi 9 290 4jS (ISS 1A VY ol Coglyl sl ped g ol ©)l3g () i 5> Cnjlaee
sty oMl By de> a2 5l SRl S8 a0 )3 YV g sl 035 €l jlazme (gl a8 gloaizza b g (olal 4y S S e,
Congjlame (65135 Caliw 2 NS 31 (lo)lid Gleo 1 lodls )8 coglgl 3 1) €555 (slajoed 3 (Sj & holed g Came SRIEIL
by JBg o> sloos¥ plo 5 CO2 1 Sl )5 (lllS (glajls Laml | o6 (sla)lidy (il g ol )l oy o 5
45) > gl 3 4 €y bolas (5508 9 calo 150 an (SlaetunssST &) ol 5 LolSin; o 55 5l (236 slaylidy
skl gl sbwl 5153 (Gge (SS9l 5l (U sla)lidr ol I gy slavas) )3 i385 )18 (K56 5l ae 3 Y gl Cogll cunss
& e Glolas g glow 98g 1 50 by @oles 51 b gla)lidn g aoyd 1A L € glne (sloolScisSw o bajllad 8 > 5 i
ISl IS 3 Camdy o ) ok o0 JE Jgl Culgl )5 ko A b € jhasme Shlud 5 gl sl Sl
g g Lo (ile Syl S )0 lapiugwsS] Coodlu Cundg? 103 TV ilujred 5 ol) ©)lis by (A5 53 o jlaee
9 Ul 39008” Jdsas (o) (sogos JBigfon 5 ool (AdlS Cupndgh 203 VW & gt g g oluns o (b slocdlo
ore > 585 51 g by Sldes I (30 Ia CudS Candr g pasid 4l blug I jude edlitul 4 JleS g i CudS
29lre golsn 53 (S5 S g ublige OMLe 5 oges Tl Comdgd ien o € L) byls 4 S35 3blis 53 laossyY]
S a8y s coie Cumdg Jgl Coglgl lgis 4 200 WA L Sy e <l g (Gge (Sogll I b L) bk
OBl g ol coy3 p b gilopid g oy lig Gy S 3 Cumjlacme gyl Culis p 0ad dbul oyt e
9 ST 5l sl oMo ¢ (S5 cahsS gals 5 18> s FO L «lalS § cllge oK) 4 coml 45 )3 s je oS
ot (5o a0l oy casldl Sy G2al38] 52 556 5 200 YV L €Ly boghas gl (3blis olB) g ceadls 1 (g (53]
SIS Canlas y 00 dbul slaguuly 9 b iiSTy ol | Coles o loads Gl Jol Coglgl (lais 4 ao > VAL Ly Jdig Jos
ol slal g obul 3150 Jlul g s JBgdes lacuwlus (nga (giloprd g o) S)lis by Lige 0 Cujlame
Ol 3 o g b 8 o856 ) slac gyl s ag) )3 0o ¥O L €l JBigdes (ke 13U (il (gl il
ST il g plpnies glacssyil il ool (S3PesS slacygls il Cales Can s slasygld g 5 Simgsp
5 ks JBgda> Cuble ansle 5 (WSO el Jlol SBgdas (g g odigel soasly o)l Ly JBgJe> Caio
P 2o AL o i8S g e slacdloy; ;0 I8 wlo s Sl > sl s g Slodd Cuas yisliél ( Sogll ials
Al )38 gam laca gyl

(DPSIR) (slacaglyl Jgi (Bess Jiy (SoigpsSdl (sladaliginly (sgime Joowi g singen jl Jol> (295 @l jlp)lee P8 52
23,5 45 (¥) Jgio allae Sl I3l 55 (0395 leMbl (310l car



VE-E XY oplods N7 093 oy boame SOy 9 52 4y yuis

Yve

Ry Jgdes iy 2 DPSIR Gga )l bwgs gaiscglgl 9 (RS Jhy Julodi g a5 gl ¥ Joua

esly Jod 5 4035 gl

DPSIR

“

Cailasn ¢y S i in b g ooladl 4y S Glaisa by JEgdes s loy ) dawgs 5 S5m0

S)p s » (S84 bl g canen (lEIL L) ol J8g e 4 5l il

Sy g (59l S 4 )3 g s ¥l g (bl claj8 Lisl gals (clp by lub Jaig e 4 Lol )5
o8l

O o 2D 290 9 oy g o> slacsidsiSs )o spgld Y55 5 x5l Sl

Oy aS o (slong i3

(D)

by Jag e sloan¥T plo 3 CO2 ag 5l )5 (il glajls Ll 5 sl sla,lis

sy bolas (5518 g il 1 )5 anb SlapiunsS] & Gl 5 ol j oo 55 5l (80 byl

ybore (slaolScigSn  boyllad o8 o 51 L3l bl g Lo sl 1 )3 g (S8 51 il sla Lt

jlae Shlus g 456 dL“’ujbi’ﬂ 4 prie lslal 5 gl gody Sl )0 by ol | b (gla)lid

o L3

(P)

3895 g ol p (o) slacdlu ) drwg g calo it slo 13U 1 ) lapwssST Codlos Cundg

5y edlaiuwl & s 5 o CutnS 5 SUSal 39008 Judods L) seges Jiig o I oolaiw] jialS Cuxidg
paseh 4di g

s bt & S5 bl 3 btV (oo > 58,5 )38 5 oy Sllas J 30 Ipn kS Conidy

5 Sso S 3 b by bl jglee gelsn )3 (S35 iS5 (bligy CMSLEe 5 (sogos Cuodls Capmidy
ol |
o)

(S

¥

LS 5 Cllgs ol ;4 Gl 4o 5 e LiolS g bolKinyj o5 » il

bt jsloxe (3blis olb) 5 Candls 1 o (S9Ml g (s ) (36 EMSe 5 (S35 oS ShalS 1 30
o)

Sy Js o> laptups (S35 acbl oty (corlil Sy Sl 2 U

bl ol iy G jlazee wro 5 g Cuilige oladl sloaiyzo p il

@

e iU halS el sl ol il 9 obul S150 Hlub g e JEg e ol (pgis
by JBg e

9 )J.\JJ.)J?U dud)lpl )l odlail le)’ u.i:)}lyi) LSLQLS);‘?’ )l wLo> u.e? )A_AAJ L;L&sd)gl.._@ M}J 9 ‘.)‘“‘"B)J
by By e Cato (ST ials

Gy JBgJe> blbe dnols 5 (LS el lly SBg o> (g 9 hjoel ool 555

2alyl8 g pte slacdlo ) )3 6yl 8 hle s 1,5 acSloy; des 5 Sloss cuS Jilssl ( Sogll als

gl iSTy
(R)

\
Y

¥
\c

sl JB bt 2ey3 (g il 3 O golSodly Jble s G lgie a4 liS s 3l 4 Wedly 39)5 b pxiy pE o
P o3 ol 2 Jals oy Sliaseiio cyess &0 J3lo s 55 203 035 Sl J e 235 gl (1) B Y) gl B > 13l
5l odlaiwl lais 4wy P 5l Cunst Al yo ol o didldyy oo Fu )b g el Fu b o6 IS Canlow Cbbre S o 58
AppunslSe daasls (3905 Gaseiio b o wibge Hg ool €83 (gl (otolad) Caslow (slgine cand ol sl l33lp

el il Spgo (V) S5 Gillae dasasls ol o 5 lacagl

50. Data Mining



Y'Yy

0ot 9 (S ol Slgadezxo/ v 0§ ) pigls 9 01y )19 (Slre s ) louzxo (G IAF b i 33933

ey Adud ¢ IS Caulyun )l 3ila

8593 4eada

Iz g)“] oly €S b (gl s slauce SoldSewnlw 2w

dwd)ﬁsl)l—.‘;&x

Lz ol oly &8 b = (g5l e g oy jljg 16 )38 Canliw cabole

VF Y gl Cunliw Fu,U
VY s 2o,
~a Jad (o) giaa =

ou

cuglyl

i

akls

HSE 5 by 0 5 Jan pbim JBLER L dad o ey ins (sladalian € 55m
HSE Jsms! cshiin v RLsapm g8 610 5 3 8ae i ppia ASLALS ) pinm

S 8 e 3 1 g Slae 2y g
3 i dnslad A G 5 TS ol Ul

(50 s 1 03kt 1y U Sl S (gl )
HSE ol Sl 5 Jheaiia S0 00

k) (58U S8 Ul se 3 01538 SN I Py

& Sheiadia 5 5358 Ay Jii 5 Jan Silaai )

M e il plall U dagly saged gl e Y aY

HSE Jsa! bt

ke 01 BMS  hagl 3 S Cala

avle ol g

Jai y Jan (5Wae 50 00 ey Hlagaa U Gl pla Sy o plleaa ) saliinl

)

Sk Sl ) sadadale L) it ) Jugad
GULE Cte 5 iy il I gla
e

ey ana SALS 4L L 3 e e Sy e
JENOTS NG PR IV

O Cililia Cuya Sty Sajaa Culal g el Sy e oaile By e s Sada)

) B35 5 elaam slaniiny 5

Bk R Ky ) Sl e
S ke L Gl el eyl L)
e sty el Skl 5 Goald sy Yagas
o g Sl 4 G SIS A
SR I 53 b Gl S8 Jaa S e
i Sasne (50330

i ha O SISy LAl 3 s ala il Sl
ERT R R R

el O G ) ks S b ) aikiiaa e e ) 590 e
e o gae B3 el s S

_— -
-_—
-_—
-_—

B 3 Eaan Slagan B30l ALY it
i s (5 sal SAE S e 500 S
ISl N o3t 5 SIS 5 005 58 3058 (510

Diess 5 Ll e 5V 5 54
) WAT g 5 gal e S AN a0
3 NS S ) dase i ey e i yllas
208 Sy

a3 e Slmpma 18 Sl 5 5 AT ) 50
Oladis 5 QLSS

3 a3 el gl e s 5 S SUibe 5 A 58
et Hagaa Cildan S

St ) sl L) skl ) Jignd
A3 ke ) ol ikl e
3 Sl ) O S 5 eall ey Slagaa
G 1 (o Uy Jaa GLaCiAlu ) danyi
e e S50 5 e e R

i) a3 pagils adal ) dada 5 W Aaa i

9 eand w2y o3l g8 Mo ey Sasae Sl laitiul y il ke Cule
R

etk 020 I 1 SUES 3 Zallab 5 gma ) iem
BB e o W8 Y DS I 5 el
O Sl ) Glisalal 5 e Sagna Uil 5
B e e e e
ol a5 128 Al il ame S
S ilitia ) 4815 L WSy 5 W gl ga K
35180 S s L1 SIS Cay Hagas
oot A s A By Jam 4SES Loyl _gan
syl (LAASE g e lel ) slaelSiny)
S Slie o Sl Rl ) Slaagals

e

GAOA LS LA i pali il ey alS
SIS 5 5y a2l o aad 5 lagSs
[NCEUPRNY

wnith il g Sy e

A g g il 61 ) G Ly (el
il e (i iy Jam Slaciile )
3 i g Slagaa US55 (e e
o) g g ey Sl S lebie 5!

S SAL) oSl 5 o JB 5 Jan 3 anle
o g g e O ke S BAS 51 it
CoppeaiaS 53 by JR 5 Jam sl gm 3 paiile

) gl

e O RIS 5 Al 3 g LA i) Cule

e T g

23 Caay hmgpma VY Callagy ¢ Sihay e SIS 0 5 3 3e o g e
S0 )y ot S ey b

el e Dal 45y Unage et Jlaa ) 5 pim
Gty slagaa laCiepd y adpSi g SR D) e 4y

Sl 5 ey Sy ae

) iy 30 Ly AT 01 £ plane (el 3 Dl pand (513680 iy e
JRCE CREEANE WA

etk 020030011 SRS S Caglad e gine

Wil e 5 A U AU (1¢S5 pand

O e 3 Glipalal )y y Slagae gl a jlaikiu)
3 oAl Wi Jlae GRS LS Lald daegt
Sl ppand y (g a8 Saaali s (34l g 5 sy
3By 85 G iy b dse R

500 51055 g Sagmns (€0 RIS, 5 G Sldian
ot 4l il B 5 Jan 4S5 cloglei el
o) (aasis g oall ) glaslSinl

UGBS e i Gl iRl ) 5 St

APy

A SIS i il g i e alS
PO O-RE O BT v 1)
PRV

ol ) LU MRS gla S8 LI ey lagae (saeai VT LI SIS
Wl Ji dan 53 3 laliel e Sk e )

Jagia
— b
— vy
— v
— vy

VY g 5 Sl S g ) saliad
3Pl SalS il slacs )l ) ealdind
Aile Sy I Jam 3 A ) A0S das g
S e e L s i (sla Uad ) aslitd
DHE htn 3 S g lmben i) " A
aaly S1A4aUl ) Syl DAkl deplai (5500 1 Uk
NS e (5 Sy sl 5
Sl g Uiy Sy e 5 Sy SB RS
o SR e Cinie S e gl o 3l ge

G 5 el Sy AT g ) eslilad
S

Gl Cumlow s i A ggie Y S

o (F) S ollae dlz oyloly 8 s Ggume (o )lbl sl o zlyseinl olgie Yoy (o)1l cimlun 5050 cls po prog 5
W93, asudie 0 @8 g Sluidy Cusdge ity raw wluly ! oles oGl i 5 ol 4y g N T



VE-E XY 0ploih A5 053 oSl Sl 3y s YEA

oyl das> A-Y

I b o anl ga <

s ik e, | — R "

S e 5 UG S 0t o “ff":“:\“: Lo 3 S ominl | o B
Cudhin: oAl 25l Kok oy -S‘T :;.‘ I:'ﬂ [=—=1]] — 5

gel 5 e gt IS0 o) 4 -‘1‘:«-; C‘ . wyigs | o— -
43 5 S Sl S0 “ff;;‘: S = Yooty | p— i

L ) 5 om0 S0 S — e | »
i 3l S e A ;sx_)f :_,-;":a-. — et e i35 — ol
i chash Jy AR 5 33 405 IS S o & \“:3_: S| - iy | —— i
A 5 45 0 0 P e | Sy | M ™
Al 5 AL Sk JS o ob “";‘;‘;’C" [L——] Reste ity | ey v
o sk g 2k S e A ey | == e ity |y <
i < ST, | — soss| <

il K ot o “S’rl‘:;:;’“‘ === wods | —— i
GRS 598 S 0 o JT;‘;‘;‘::" === Somess | pE— s
B8, & ;‘)\f‘:;j:'—‘ [ Sosin | —— -

e 3y i & eHsy | == e | g
SRR oL Lo | PR — e
38k Sy e 5 S e s & “,’,‘f;ﬁf == — w
55 g i s P 3 “Sf‘,‘::“\j“ e Wiy | —— ok
ot 1 Sl o Uy raiiga ik & J';‘"‘:“;:‘ — | _—
S e o | == | s
[PF CRC TIPS I -0 & -‘)‘-I.,:-;:;)‘“ == et | p— 2
S 5 e st S e e AT":::_N — Ve | w
e 3 G Siglna = “::‘j“‘ — Sowt | — .
T PR VO ST S . L0 O o “ST:‘;:“‘ [ ] Vot | ey e
KL 5 il i S 00 - il 5 S An S n o i —ﬁ);_r;‘f == R — 5
et 5 g e & _s,‘::_,\:,__, — Yoo | ey

S late i an " J,fz‘"\;f ,‘::“ =3 e S | D5

5 o “"y‘\f‘;;‘ == Tookih| oy Sl

SIS ol 51,50 Y IS

Blae o slame slaculos plp 3 )55k ja (ed Cuglie —cdlline b 8 )l —Colos (xd Cundge i cdls yo (progu )

0,8 zlyseial Hl58le 5 5l cpdaw o yiaS U o s 5l g )l38le 5 s 00 D)ls (glaosld bl o o ISl Jlages CIB Ho (F) S



Yyq 0ot 9 (S ol Slgadezxo/ v 0§ ) pigls 9 01y )19 (Slre s ) louzxo (G IAF b i 33933

ol Cundge s B-Y
s i (il £S iy iy oS e dagia Caillaa W cillaa
I . I
I e
I B |
| I
. I
I I
| ]
L
L

SIS Gl o455 5b ST @1 (G iyl g0 F S

@l g Jold 5 cunl 03,5 jasiia (0) S5 illas ()5 sl s 1 G250 50 Gl e 290 @l o o)l 5
Al go dpde Canlow b pdy Sl ST b g il (eatale; dagl (635,86 olel 5 ke ¢S5 laseis

®W Jya D-¥

&y Ol pSusb Slasuio S U Sl ) s sl Sl

3ol cy A3y 810 ) gadal 5 e (a8 S
8 AL g il g o 4y ol A 3 ) 5 S
| e s B 2y R S A e - gl ki - LD 3 4 5 W ks ) &y 0 i
Cugylma Clhlin | o) Gl A 30 b da ki e Bhlia sl y y Cuadla Il
A I s gl g sl o Yl i g Sl
oy B g Jan lagtans (Lo 4ald) Sty (a0 s

25 0l A G aly

=W Jya .0 S

23l (F) JS5 £ & iz oalely €5 5 (6 IS b s oS0l ) S g sl 385 it 3190 i iy Aoy
Al 35 b oS S i ol 2 o (Bl (sancaglyl 5 S0k o gdle g ol g 035

&loJgu> E- ¥

ol S5 gle &y Caglyl

P53 510k g e S g Joo (SCalow (2995 101 2] (oMl (559800 81 o, S5 50

9 UARg3 Tk Ji g doo (oo a3l LA (sl e jlue sl (121 5 3

S5l 51 3Ll (gl (SPGBl ) Curlen St o (5L S 59LS drmyd 5 Jago s

55 5 il SUntalig 5,155 by B 3 o i FY1 GRS e -
ORI (Sl A (L, B g Joo bl axala 5 LS, sl 5l JiS 5 Jos
el 5 o0 SCa L 53 61wl 51 53 BEELw ) Son 5 Slass CodeS

@Uw Jgde 5 JSMJ

9 5035 glygeal Jlidle 51 (V) JSi 2y 4 (o)l sl s Sl (i50 58 sl (i 2090 Blge 9 us ) eilid Al pe
Al Kol R Bl tE 4 bayye glge 5 oo b oS5l pb ol



VE-E XY oolods A7 093 v jdoaxo Slayind 9 5 as puis

vE-

éﬂ’a,h(—'w}é A-Y

uhel Aujl b

waf

a

U ool (s san (plol 5 84

g gl SV i 20l (¥ e ) s g e )]
S (1 by JB 3 o 3l g il 26 SIS
Gy o i 3 e 5 )0 s S s 3 5 By
Culligg oy o2 0l 28U 1L Slgo puono Cupda (F laci by g B ule
OB g jlacns (8 Caly 5 AT RIS (0 ol 53U

b el o Bl g sl g s i el (7

g o jlann o VT Lzl 1 (Y s b 55 g bl g )
(1 by B g oo 3 3yl gl adizal 20 Sl o L)
3 0dntly ) a5 085 claiiip s 3 5 i ol il
g e w5 50 31 g sl i (F Sl 6 Bl S
b s lans (8 Caley pi 5 AT S (B o flaons il 0l
b gl e Bl Gl g gl 20l il Sl s 6

S 2yee &

&g 9 buwo 3 Jgaa ¥ S

Lladl y (o3ilpl ol S5k SuSE 4 upin 2p9e Sl olfley bbby Gl A ye pein 5>
ol o0 &30y (A) JSS alae g3l yel o ad lles Jloinl g loj dsliy dajills

W52l Jgas € ¥

el 55 el Bl g (s 5 il  oilla Sloj aaliy P
L ol S0V ST 21331 (F e (1) 50 5 2L iy (3
g5 loj a3 (Y by Ji5 g Jas 53 3, a0iasl ok gt 3 830! 1 il SIS 5o
(€ Wcilunysj (5, le (LS 9 Oaosdls 13 poasd 3 51480 Slasiu 3 Gl b show 30
RS (0 ol Eiligy A g ilameg 020 RIS B Slge o 2 oty
9 el GRAS 3 Il Cule ) e (V GUS IS Jamigs (umjlanina ilyd Cule s g (U
oo g (Sjwosly ¢ plulid 51 gala sy 3wl (1 1 pamb plgws oy U Ll3d
S g Jox Corioo Sty aled 53 dlge SOl g Wailenny S e g S5 Sy, R
el 5l I8 5 L8193 (51585 5850 )3 G jlae (o050 alipllt (093 (¥ (b,
9 oy (51 (oDigel awone SUIS ) a3zl g US IS g (U1 j95a95) (5152 s jlraona 3 ol sl Led
O by faig (sl ugllaa )5, i g o0jgel (o23up a018 (el (F ol | IS lajls Lzt
Jyo! (Slise 2 9590080 185l 5 3,8kt s yae g asldlyS j9u (€358 gy 5 0415 5 YCO Wiy 1 3
238U G5 (51085 g puasd Sload 2301 (SLCS 1 Cullad joe y50 (OHSE 3 Jo> oYl o
Jlone (Sl gole banig ] Sl I bl g (ns jlascne (a3 ladlinsl g a0yl Sule) | clalas b, 6
22355 L STy 5 UaguigegS) Sl puas 5 (5145 Slbdaliyy Bilgms 558 3 (St o (V| o (Sagll (30
JB g Jax 4l bghis yeand 5 (5485 (Y oy jlams (390 IS g Canns jlama I CBls 9 las 3wl i > A gl
e i 2ol SBCE Ly g Ol aliun! i 3425 (bl SolSiunl ¢ o35 asi o by 3 b st ):,»L_; o ik 0 e
Sl Jgte slaglejles 51 o0l () SACS Ly 2920 (A s jlone (ST sl JRTISTICY 208 RN
Angi g Sdlos (5152) (0 Sad g pnels (4 s jlanie (SU055) Sl ) oot 2 e Lol CiyS
Y i (Ve jlacme S5 51 5 (omoipms il (Slino 1 () S g Joo gl | 1 0 o lid
(0 s e (510 5331 B U o0l staolSiun o) by 5 45 (K00 3 (B3 | g Wl 5
3 e oal 32 9 OIS &) (St 9 SIS 3 @INE S yito (sl 9 ol E3ls; mll | clagannussST &) cannsl
8 g s St Sy (VY (g o SB35 G358 S5 3 by Sy oo €55 | g il il o b
ol LS 8 s gaiglej 5 by balad Sl 1,5 S5 (eSS o SIS ey ey byhis 5 )5S
bl ) 9 2bolisd (1Y OIT ( Jhsisle; 5590580 SBpanmss jl 83Ul 5 HSE Jgo! F U s yL2s
GBS (gl canslie (51,180, (g5loesl g sy JB g o 53 o ilies b daye s jlacne | £a3y 51 3 ) Ol
(10 (b gty ogmmaeS’ 33 oy S g o D315 33 (oo plges o pitn (VE o (e U1 | jota olislaas g il
9958 by S5y dos s a3l aSUsS UTye 3 GlyinS S 1 bty Gl | g gl e ol
30900 (VIHSE Jgo! (ool 5 yios (2lag pledl U sy (g s po 1 23V (gjlncanslin Rl O s
(VY o jhasmen J3umigd g 42l 5501 & 1900 s oale], SN 55 5 Laaae ! Jlus!
9l 215 g sl (las ;9 51 oLl VL (559050 b g FSTL S g jf o3l
e ™ e S5 (51,8 1 slis e b U5 g Jan 3 (3 by 45D dys
OAlel, gl (5,0 ) lad y9 yus 13 (Sand 93 Olomdes o g "8

W31 sl Jgin A S

2 Bl o] )18 g ad a8 (e o] Capadgn o e Cupnbgn S5l pl S 4y gyl Sl el o pratin 3
ol 0303,5 gl sl (1) S sallas ¢ aS (caucibs glue p 5050 ,n

65:“)3“\ Q\_)_._U"U A5

el S5k o a8 Cuadan 2aiy] Cuxdge PRELICNY saiyl ©ya8
5 Sllpas aaagiy
Jeil
Do ol 5 s300m A1 15 852 — Wiy | g NN | ommm w | cwsen
Sl 80l palal5 839, > ' e
E—)

(EYS 31 Joav B E O R R (O



Yé\ 0ot 9 (S ol Slgadezxo/ v 0§ ) pigls 9 01y )19 (Slre s ) louzxo (G IAF b i 33933

b ol o Sy i b 1Sk o Sty Gliee Jold o] (oSl b (ool Jloged g 4 o Ay 5
Wl 0050,5 Zlyseinl (Vo) IS B p> (6135 51 81 £ Cpiomon g 0L Hlows cdllre

ol Cuuad g 4585 B €
S Sy iy oS cilis Jaigha ciiflan YU cillas

r
:
®

I
I

]|

S5 Gl (1505 SIS a1 (gl (2w Sl Y ¢SS

S BT e ool (sl 096 i Jgder e b 4 )l3le 5 (g5lSodls oles Al po i 4 &S dl>jo ramd

Cws)

s 35l (sl (se95s Jod> D-£
o 551l OUAGY 3 5a 3L \F-Y \F-¥ \F-0

V) SlalSy) e S e g siluesly LS (sl pals (sladal s Sloul
(¥ ey I 5 o ominm Jolym (ala? 53 Slpa bl 5 nbilony o pte 3 bl
roinel SIS 5 Ly (155 o w5 3 S a5 daliplls
1t (D5l danma Sl | aaid 5 SIS 5 (U pipasS) syt (s e
osllan b ks 5 B ipal ot Alb A5 (¥ b 5 e
e s dalaaly gam (¥ 3,98 (B9 5 SIS SN g, lags i lacma
sl (slne 1 (Uypaipes) ol 5 3,50es HSE 8) (oo 13 Sl jyome s9im
sl g 55 Cule s 5 25E U 85U (5 a5 5 peani Sleds sazasadly)
i 5 (B Slonn ST 3 ol gy ) il J bl 5 (e
Bl 25 L a5 LngaigagI Sl prass 3 (5SS (staliye Blom (5705 9
9 das AR dloglab jeand 5 (LA (¥ s lanma 390l GEMLS 5 o jlans 5]
5 Sl nelSi) s ot s oall (el 83 el sy B
s St g (A it lanne S35 csline 2 ks cslailons
(N imsstasmn sla o) iy ol 1 nbles lyie (slaglosle f eadusils
sl st () B 5 S Sl mgd 3 bl (510) (omm S 5 el
3 4Sed (KN 5 ol e o (1 i flass S35 5 i o] G Bl st AT AL <553 YA
il s eeb (V) s jlagmne (sla 55 Tk b oal ol slaalSimy] 5 b Loglas
RN JPES Ve DU NI X ¥ S SN P
Sldes Gy pete (VY il (el 5,5 0 55 b by i g Jam
e 3 s oplat 4K K3 S sl S5 o BT s S g
Jomol 2l b Lnsllad =5 pm HSE i yle 590 54 cs\apinms 3 aslizd o (JIT)
) g Jan 5 rmle gilgs b fad e (s slasmme el ) 3 ks
B s (VF ) (e 1 20l (5150 spaibin (U ARl (5 hurssle 9 oy
S8 1 ety SIS (V8 by glpes (remenS 53 e JB 3 o islyn 13 oamle
5 Shrntin 5 3925 ey S8 5 Jam oo Jf 03liind 5FUpS nlye 53 Gy
55T e b Ml R ot HISE 1) 535
Foinss 5 Ak Sain S e pgm s oalol M]3 5 ks Sl J
S ookinad VU (690t b 3 S (SUnai g 1 03kaid (VY o jlmgrna
e oy JB 3 Jo 53 (bt ey 4SS aagi 5 Sl 2L 5 Ik colagssbih
(et Sl i 5 558 e ™ Jlad U saSinh (slajlib ) aslacd
CAlel dnglas (5,0 Ul s o 53

- T - -

L g5l ! glpat 09w LYY ISUS

SIS Cuwliw i 3929 L;U)'A 5l RARIZIRE u.f),w 30,5 oo C)T s «§ 13,5 ulejle g e d|439§ ol s
ool (gllae 25 4 ) 393 Caalbg dlas )3 iy (ST 9 (G958 (sladus Giel)] g (talil w0l s S lgie 4 i jlaee



VE-E XY oplods N7 093 oy boame SOy 9 52 4y yuis

Yey

Gludid 4 oliiwd Coge 8wl J8ley i 5l ol glaosly ol Judoo b Cud Jlul arwg ole Gun 4 5 Ll

DS (Byme i 0 il w3b g b V0 acluw lal Slles hey olgie a4 badyaly o VY 0 i jlasce

(AN ahial) CS g (6138 Canrlows W (2o ol O Jgua

Blas 53k (lrale 5 )i g Co e cgiayaeliy aive) )3 Sl 9 ol Ly (jlarme acuslis 2l g by 855
D)l ode p 1y by JBgdes il dmwgs 5 5 sliwly 1> G5k 9 o (Slbes saayze JS g |2

&5l

b e

ilae SlasMo g (ej s Gialel Jgol Coley b oy JBgJon Slacdlo s dnwgs ()

b lagyslid g psiss «Sb slacs gw jl oslatwl (¥

sk JBgdes @lio Jelio b b po HSE g (gtunjlaee slaaslinlsS joao (¥

logigssd g (k) (BGL ()1 g yosd byl el Malloye s jlaome (lad)lilil 5 o) jio cole, (¥
Pls o908 Sim b oli)| 5 St jlame (2590l )] S (o) oo o yd Sl edlatl 5 jhilej syg0 e (0
SIS 5 ol S 8 (gl (il Slajgre j9ho 9 S (7

b @y Copte (¥

b3l g Slowy Co e (A

531 blS g Camgjlamma I cblin 4S5 L Slysass 5 (645 o (3

ko JBgdes sbofgn 3 cunjlame b )5l claghy) 5 elan jledlil (V-

RejesS g ol ol jl cbli> Cap ujlae Cutel § oyl Copde Mo Cy e (gjlupell (V)

Lacuslbow

=5 5 JBg el oslistel g5 g o (2byme 9 JBgJes LS (slata o )b JUBI Jred sl p3Y (slacd b bl (3
tjlame sla Sagl o (Sl 5k Gl gl (b 5 by cslodle JBg o> oS )

oled 50 dlge bl g baslowy Copde 5 CLiL sl yogy cpyke Copde g (gilwodly ¢ plwlid (glp mels (gladsly sbxl (¥
Gk JBges cato ol

5 OS85 (llgigesS) sl sl (B350l (SolS)S 5 Woysd (5135 0 (285 53 Cnmlame (3jsal asliplias g5 (
Ol g cpenlye (gl gl (Jaoe LIS I ool

3358 gy 5 OIS )8 by bausg tujlame gllas )8y i g (bj00l ot gl il aledl (¥

Sl Gials g Cuylaome | cblis A8 L Slppesd g (5) 0S5 Capo (0

s jlaoe (i)l coley (wlol p cdle Joie slalojle 5l sadasle L) sbcdluy; b (¢

il S5l g e Gl Slee g (L) JBgJe> SBCSLuyj dnsgi g calo (sly) e Shod g el (Y

sl slo i) Lain b cpalely glaolSiagl 5 )y bokas 5 aSis (S8l 5 (b)) e cusi (A

A by JBgdes €85 g oo w5 QBT 4 (Saew) § Sl 9 Mo Cope (ol 9 el i lopj el (3
jbae glaghi)l (58,5

HSE Jsol (slive 2 llgisessd slis)) 5 5, Shos cu o 5 dolisplsS jo00 (1

Caley b bayllad o8 o gangloj 9 by bshs aSd S5 S8 daylhd €8 o BIS 5 oS g Sllos Coppte (V)

(
(
(
(
(
(

(ALP) (eguan (bea g (10T*2) Ldl oyl (JIT) yimgloj (5y90 00 (slpinmms 51 o3litwl HSE ool
Ll ang dlsyo 1 p3Y gilocasbio 5 5538 by JBgdos cload jloslil (,555sS e )3 olginS 231 1 sty ISl (WY
Tl (gl cuslio o Sl (s5loosly 9 (hy Jaig o> 5 b golgw b laspe st jlasme bl (55l 5 (alulis (VY
i

2>yl

51. Just-In-Time
52. Internet of Things
53. Artificial intelligence



Yey 0ot 9 (S ol Slgadezxo/ v 0§ ) pigls 9 01y )19 (Slre s ) louzxo (G IAF b i 33933
sk Blow GameeS > by JBgde> el )3 (b g copie (VY
G jlause 3wy 9 b Kig xSl g0 4 cyaloly SleMbl s i g lnaeMbl Jlo)l g j900 (V0
J—Q)BJA> 2 u_‘i): L;LY) Aiu.u Axw?: 9 L;JLP .Lo—l)l; 9 )I..\)l) L5L°L5)5L‘5 )l ool 5)JYL (590 L 9 )JC_{L dlmwy» )l ool (\;
bglad g9y byl joue yuuws )3 (g yos Oloto cual g € 5,8 diile laa Hlad b (gaudyos sl llad 1 oolaiwl wisle Ly,
MQQU)
b (3l B> g luk dxwgs ()
by JBg e )0 3yluilinl pe i gw jl edlatsl 51 BU IS gl Ll 5 i jlaixe clroniy YT L) oS (Y
s loy) )5l Glil g Cde dily )3 asi 5 (5SS ajp JalS dajh 136 5 BB o ialS (V
(
(

Cuugjlazee 3L Cubligy wilowy po ials o 8L5L dlge pusrs co e (F
QS b il ol cole) o (26T G013 (0
b @lgw 5 Bl Sl g ol 900 dd il cole, (8

(S 35 4ot 9 S

Lz ololy 8 b (clp o jlase ()13 Culus diw pgi 4 DPSIR Lo jls 5 oS 3 g, 5l edlitwl b psls yimgs
Olad ezan ol il Gl drwg 4 oliwd ¢ by el g jlaoe b clpl Gials Gua b s cpl il aidly,
o) sl .l 03505 (glwlid |y (dlaswg sladoly o g jlaswe Sl & 8 as g pas 5 (g jlae oo (g5lodlys
(JBade> Sl slabs; 5 (S oy 4 Gy JBsde> o Col Gl GlisS (o 3y90 c5e adlllae Y L duli > gy
(P9 b Bgw g L,,H)L»‘ coml 35ke 9 ks Lgl.m)yi;f A8 )l elalsds 131 )LJIIJ\ 9 |9.b ‘_539” u.,.tzalf 2O ok .\3193'@
Nguyen et al., 2025; Garcia) ol Cawd Caio (pl e Ol gals 4 Slasly o by Giso sly s jlase zols bl
i sly alS Sl Kaly lgie @ o oy Gisw o plinisd slasil s cpe slasyald I eolaiwl ( pisren (et al., 2023
ol ol sl 5 porto bld 4 dlwl -yl .(Miller et al., 2020; Zhang & Wang, 2019) Sloads (3ym0 jlul dawgs
el ()l gl yol cpl (boS lwsosl 198 al ol) Cuwjlasre diw a5 3515 1 b yguiS plo jd (gjlun,lbiwl Sl
el oy JB g Joo 51 (8L 0328 il o 4y LS 98 alie

WS L slagy9ls 5l onliul 5 (cands pulgm o pie ¢ s jlasse b5ge] cilowms o pde bl slacdle ) drwgs p ciw (]
Slas jl odlaiwl b asly cisS oSS glodls Jaig o 31 (o5 sla gl 5 (Sl b gals @ ks & ol clacwluw g 3)b
Cauo yd .)|9.a uBb)Lv 9 _\Jl.o.w.) Co e u\.’lAJt;O SaoS ‘.ba‘.iw.u) w)>u u‘.&lf 9 u;u...‘o u.\ol)‘ Lo 4 cw.u)Ja.\}m l.; )K)l.w
2 (st jlame Sim b 85l 5 Gh5el izman ) g 3 1) Slles sl e el g bome Cublag dgite i k) JBg e
Carge 35 piilos 5 Sb slacs g jl eslitul 2gd oo e gumjlame (ls8 Coley g (AT Ll 4 ol Blue 5 (LS e
aSh S o SaS G jlagore i 4 g5 & sl 3390 (glyn] ¢pob ot 33,5 o IGIXIS ol g nod VT jLisl ials
5 190 CulsS dgute (Sl )b G cage by JBgdes Hlul dswgi b salsd e 55 (LS g ol dlee culs) ol 4,
ol ol 5 )3 Mol ips (ol il 5 (wdYh lgd oo inlol Jgol p ST b st ) 33,5 o anbpolio Lais
o Gl rals 4 wilg o cwluw cpl b (L) Jas oo cless cutS 6@ 5 Cu il 3l cbles cas > (590
Easty & Porter, 2001; Mirjafarian et ) 8" a8 oai] g (Jad (clo Jud (S5 CutS 290 9 by slrojop i jlae
.(al., 2016

g oly Cylie yd Cunwjlasre (oIS Cilaw LB L dgpg pis pitmed g Cawjlase 4 gl e o JSKS colwl 3 cgles

ol 03,5 LT Luiges S35 55 1) b g5 gl 5] oolizal oiylo]] 5 Al s £9,5 (SUN-WaYS) 3y5m o pmusigms sl O €



VE-E XY oplaid N5 095 wom phasze sla b s 5y 4y pils vee

Lo d2lge olacodgioe b 1) slwl plo (elal § 385 awglie (Sl il 598 5> by JBg e ise pogad 4 5 5lo e
Gyl OMes s 0 a8 ] anli oS s g laylosle g (s5lo s g oly yl5g sl 5 @lie 3grdile e HUS )5 gdge oyl ]
pas (e 3903 9)bg) (S yid SO b |y (Bohaindy ple 4 (liwd june usl olpon (il Cudgaza L (1TAR) Lo ]
slacusdly 5 e slaills 4 olowd Lz owlely oS 5 > (Izadparast et al., 2023) (¢35 culw o8 le ! by ol

Dged 393 1y 5 548 s o Sldes

Poesil g T Olidod sbaie; dsloiutn

Ol o8 ol gy (ooleiiey 9 2o Jgazme it 4 (0) Jgi b ke dlig ol €855 Cugjlae (I Cuslins s
2 gl walp Jits ale (imgsy S B 13, oy 5 oyl dacuslus oy I Sy (ogad )0 drug g 0
Slaal g Cosl 03gai ygu (505 Culias (mp Gy jlamo 4y a5 ST i Sl o 53 Gl 5 5k oy JBg e o il
dolae Cozyle I iz plyie 4 by JBg o> sladlgeste e (Rl s 4 byl 4] S o JUis 1) ailagionnl 5 pee
el das lgie & i ol el 03905 (53008005 Yo0+ Lo b (o) JBgJos 51 (30 ()8 Bl el Wiy 5 el oo
P Capndg dgntp ALdIS (slacsylud > (lp tanjlazme (552,400 Sl g alely € 5 53 ol (6 )IS sl
9 3 sy JBg o> 059> 4 (JuiediMe 335 oo dlaitiy oo ol g2 alediee wald 1) CS 50 slacugtis 3)90 50 (Bofosnl g
OhyeS g Egoge Sl (D Sy 3 (Jis pdgh E9090 o Olgis 4 0dd AU gl SISy (58 g b b gl
loibo oo Mg 5 6 aslo s oS Lo sl 5 3lital ISel iy gl 55 slos il s g0 B aigej ol 5o i
3390 g3y ol sawesd DSl i 4y (mghiednl 5 Sl 2l Slles slaaslyy S LS )3 tujlazme ol 5
ol oSt olsis 4 Mg golely 855 5 (ilued g o) ©lig 0sd 85 ladlitiy ggerme & 2y L ol Slaity
ol a3 S wlgi oo (258 (LRSL Glsie 4 () JBgdes @lio plalo g (ogad (5w 5 il )T Cwlb
w2l )p 1y U pmlel) <80 )3 Slles 5 ol 2] (gl > ats g 5 i lome Jits (gjluodles gz p5Y (slodine) cshnghy
©ge ile (alacd )b jloslitl olate (pl 40,5 (plely S)j 03lgls 5 il (ks lat)l BB carge 9 L9l
sl oy Dl & g Ll wlgly 5 e ()8 Glagtagh ) edlitel 5 S )lie Can 2ELD et ||
9 el s (ol )l Sl pur (sl lgil 51 ool g (Mol 9 o slags)lSon drngs i jlazme aasie
P edlad g 2S5l g ol g g Cumjlace glabi)l pelel p Slojle 6ygls 5 635k ctuslame gl S
2 olgis @ gl g el o> 4 03 G ) bSo () JBg e (Al ool <)l cge (i jlae Clegidge oga
Dyl 98 )3yl drwg (Lol slagl i Sl

&l

Ardestani, N. (2023). General Policies of the System. Quarterly Journal of Strategic and Macro Policies. [In
Persian].

Amiri, M., Moghadamzadeh, V., & Nabi Bidhendi, Gh. R. (2024). Development of an integrated planning and
management model for free trade zones with emphasis on environmental pressures. Public Management,
16(1), 182-205. [In Persian].

Izadparast, M. H., Pourezzat, A. A., & Amirkabiri, A. R. (2023). Identifying and selecting the characteristics
of an appropriate policy laboratory for the executive branch of the Islamic Republic of Iran. Strategic
Studies of Public Policy, 13(46), 124—141. [In Persian].

Code No. 463: Regulations for the Seismic Design of Highway and Railway Bridges. (2008). Management and
Planning Organization Publications. [In Persian].

Jafari, H. R., & Hedayati, A. (2022). Environmental Policy: Concepts and Foundations (1st ed.). University
of Tehran Press. [In Persian].



Yed 0ot 9 (S ol Slgadezxo/ v 0§ ) pigls 9 01y )19 (Slre s ) louzxo (G IAF b i 33933

Code No. 863: Guideline for Railway Track Structure Selection. (2022). Management and Planning
Organization Publications. [In Persian].

Code No. 394: Guideline for the Design and Supervision of High-Speed Railway Track Structure. (2007).
Management and Planning Organization Publications. [In Persian].

Code No. 828: Guideline for the Installation of Railway Electrical Signaling Equipment. (2020). Management
and Planning Organization Publications. [In Persian].

Code No. 355: Guideline for the Supervision of Railway Track Construction. (2006). Management and
Planning Organization Publications. [In Persian].

Code No. 684: Guide for the Design and Construction of Internal Linings for Road and Railway Tunnels.
(2015). Management and Planning Organization Publications. [In Persian].

Salari, S. Zh., Neshat, A., Fattahi Ardakani, A., & Bostan, Y. (2021). Economic assessment of environmental,
agricultural, and social damages caused by the Kermanshah railway based on public preferences.
Environmental Research, 12(24), 253-267. [In Persian].

Islamic Republic of Iran Railways. (2024). Statistical Yearbook of Rail Transportation of Iran 2023. [In
Persian].

Riazi, B., Khorasani, N. A., Karami, M., & Hushyardel, B. (2006). Assessment of the impacts of road and rail
transportation on wildlife and presentation of mitigation guidelines. Environmental Science and
Technology, 53—60. [In Persian].

Sotoudeh, A., Makhdum, M., Sefat, M., & Darvish, A. A. (2007). Application of environmental principles in
railway route selection using GIS: A case study of the Rasht—Anzali railway. Journal of Environmental
Studies, 33(44), 65-72. [In Persian].

Abbaspour, A., Karbasi, A., Sakhavatjou, M. S., Saeidi, M., & Zahed, F. (2011). Environmental impact
assessment guideline for railway transportation projects. Human and Environment, 8(4), 17-36. [In
Persian].

Lotfalipour, M. R., Fallahi, M. A., & Bestam, M. (2012). Environmental issues and forecasting carbon dioxide
emissions in the Iranian economy. [ranian Journal of Applied Economic Studies, 1(3), 81-109. [In
Persian].

Islamic Consultative Assembly. (2023). The Seventh National Development Plan of the Islamic Republic of
Iran. Tehran, Iran. [In Persian].

Code No. 301: General Technical Specifications for Railway Track Structure. (2022). Management and
Planning Organization Publications. [In Persian].

Code No. 279: General Technical Specifications for Railway Subgrade. (2004). Management and Planning
Organization Publications. [In Persian].

Malekmohammadi, H. R. (2015). Fundamentals and Principles of Public Policy. SAMT Publications. [In
Persian].

Mirjafarian, S. K. D., Sharifi Rad, M. R., & Moradi, S. (2016). Assessment of the environmental, economic,
and social impacts of transportation projects and their evaluation methods. In Proceedings of the Second
National Conference on Sustainable Development in Road Construction with an Environmental
Conservation Approach. Shiraz, Iran. [In Persian].

Ministry of Roads and Transportation, Deputy of Education, Research and Technology, Transportation
Research Institute. (2007). Guideline for Environmental Impact Assessment of Railway Transportation
Projects. [In Persian].

Najafi, A., & Amiraslani, M. (2015). The impact of knowledge management strategies on knowledge
management performance in the Islamic Republic of Iran Railways. Strategic Management Studies,
22(60), 63—85. [In Persian].

Australian Rail Track Corporation. (2022). Inland Rail Environmental Management Framework.

Charles, M., von der Heidt, T., Ryan, R., Zito, R., Collier, C., & Hughes, B. (2008). Environmental regulations
pertaining to rail: Developing best practice. Paper presented at the 2nd Annual Environmental
Management in Rail Conference, Melbourne, Australia.

Delort, R. & Walter, F. (2001). Histoire de I'environnement européen, Paris, PUF.

Department for Transport. (2021). Rail Environment Policy Statement: On Track for a Cleaner, Greener
Railway.



VE-E XY opladd N7 093 ey jloamo SlaHiad 9 5 4y pins i34

Department of Transport and Main Roads. (2016). Guide to Development in a Transport Environment: Rail.
Queensland Government.

Dinda, S., Coondoo, D., & Pal, M. (2000). Air quality and economic growth: an empirical study. Ecological
Economics, 34 (3).

Doran, P., Smith, J., & Lee, K. (2018). Environmental sustainability in rail transport: The role of policy.
Transport Policy.

Easty, D., & Porter, M. (2001). Ranking National Environmental Regulation and Performance: A Leading
Indicator of Future Competitiveness. In: The Global Competitiveness Report 2001 Porter, M., Sachs, J.,
(eds.), New York, Oxford University Press.

Environmental Performance Index (EPI). (2022). 2022 EPI Results. Yale University.

Garcia, P., Johnson, T., & Esposito, M. (2023). Socioeconomic impacts of railways: A global perspective.
World Development.

Hancock Prospecting Pty Ltd. (2011). Alpha Coal Project Supplementary Environmental Impact Statement:
Volume 2, Appendix AC - Environmental Management Plan.

International Energy Agency. (2023). "Tracking rail". Retrieved from https://www.iea.org/energy-system/
transport/rail tracking.

International Finance Corporation. (2007). Environmental, health, and safety guidelines for railways. World
Bank Group.

International Union of Railways. (2023). "2023 Global rail sustainability report". Paris, France: UIC.

International Union of Railways. (2023). "Rail in nationally determined contributions (NDCs): Analysis and
recommendations". Paris, France: UIC.

Kim, H. & Chen, T. (2024). Inter-country collaboration in sustainable transport policies. International Journal
of Transportation Science and Technology.

Kristensen, P. (2004). The DPSIR framework. Paper presented at the 27-29 September 2004 workshop on a
comprehensive and detailed assessment of the vulnerability of water resources to environmental change in
Africa using a river basin approach. UNEP Headquarters, Nairobi, Kenya.

Lewington, J. (2020). Network Rail Environmental and Sustainability Strategy 2020-2050. Network Rail.

Lopez, R. & Pérez, M. (2021). Smart railways in urban areas: Opportunities and challenges. Urban Transport
Journal.

Lundberg, K. (2005). Rail operation and maintenance in an environmental management system context —
current practice and potential improvement (Licentiate Thesis). Royal Institute of Technology,
Department of Land and Water Resources Engineering, Stockholm, Sweden.

Miller, D., Green, M., & Edwards, R. (2020). Renewable energy strategies in railway transportation: A review.
Transportation Research Part D: Transport and Environment.

Ministry of Transport and Infrastructure, Turkey. (2020). Environmental and Social Management Plan
(ESMP) for Filyos Port and Industrial Zone Railway Connection Project. Ankara: Cinar Engineering &
Consultancy Inc.

Mukherjee, S., & Chakraborty, D. (2010). Is there any relationship between economic growth and human
development? Evidence from Indian states. National Institute of Public Finance and Policy.

Muller, P. (2000). ‘L’analyse Cognitive Des Politiques Publiques: vers Une Sociologie Politique de L’ action
Publique’, Revue Frangaise de Science Politique, 50:2.

Nguyen, T., Patel, R., & Lee, H. (2025). Innovations in rail transport for sustainable futures. Journal of Rail
Transport Planning & Management.

O’zbekiston Temir Yo’llari. (2018). Environmental assessment and review framework: UZB: Railway
efficiency improvement project (Project No. 51052-002). Asian Development Bank.

Office of the Rail Regulator. (1994). *Railway Operations and the Environment Guidance™.

Povoroznyuk, O., Vincent, W. F., Schweitzer, P., Laptander, R., Bennett, M., Calmels, F., Sergeev, D., Arp,
C., Forbes, B. C., Roy-Léveillée, P., & Walker, D. A. (2023). Arctic roads and railways: Social and
environmental consequences of transport infrastructure in the circumpolar North. Arctic Science, 9, 297—
330.

Queensland Rail. (2024). Environment and Sustainability Policy (Version 7.2)



Yey 0ot 9 (S ol Slgadezxo/ v 0§ ) pigls 9 01y )19 (Slre s ) louzxo (G IAF b i 33933

Rail Industry Safety and Standards Board. (2019). Environmental management in rail construction: Code of
practice. RISSB.

Reich, M., & Cooper, D. (2023). Policy Maker 5.

Schrevel, A., & Kumar, R. (2010). The livelihood concept is integrated into the DPSIR analytical tool.
Ecological Economics, 70.

Shafritz, D. A., & Oertel, M. (2011). Model systems and experimental conditions that lead to effective
repopulation of the liver by transplanted cells. The International Journal of Biochemistry & Cell Biology,
43(2).

Smith, A. (2022). Transportation policies and their impact on regional development. Journal of Transport
Geography.

UIC & CER. (2015). Rail Transport and Environment: Facts & Figures. Paris: UIC.

Vinokurov, E., Ahunbaev, A., Shashkenov, M., & Zaboev, A. (2021). The International North-South
Transport Corridor: Promoting Eurasia’s Intra- and Transcontinental Connectivity. Eurasian
Development Bank.

Zhang, Y. & Wang, L. (2019). Rail transport and greenhouse gas emissions: A comprehensive review. Journal
of Cleaner Production.

Zimmer, A. (2016). Germany’s nonprofit organizations: continuity and change. Sociologia e politiche sociali.



